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INTRODUCTION 


Volume IV presents spectrograms of the flow angles and 


velocity components for each run and fts test points. 
Specifically, these machine plots show the root mean square 
value of each wake parameter over discrete frequency intervals 
one-third of an octave band in width. The octave arrangement 

is selected to provide 19 spectral increments from 3.9 to 250.0 
Hz centerband frequency. A special computer program is employed 
to derive wake parameters within these bands consistent with 
corresponding basic spectral functions: depicted in Volume VII. 


The graphs showing the one-third octave band values are sequenced 
in the same order as the Outline of Wake Investigations (Table 1). 
These graphs are distributed among Volumes IV-A through IV-G by 
the major categories of Table 1 in the following arrangement: 


Volume IV-A Build-up to Baseline 

Volume IV-B Basic Configuration 

Volume IV-C Effect of Hub Caps Section 1 & 2 

Volume IV-D Effect of Hub Caps Section 3 & 4 

Volume IV-E Effect of Hub Caps Section 5 and 
Effect of Air Ejectors 

Volume IV-F Air Ejectors with Open Hub Caps and 
Effect of Wings and Misc. Section 

Volume IV-G Sores Wings and Misc. Sections 

an 


The Table Ll outline and other material is included for reference 
and as a context to the work of each sub-volume. Table 2, the 
List of Test Runs, arranges the runs in numerical order and gives 
pertinent text parameters. 


The Index of Rake Positions, Table 3, lists the hot film transducer 
rake positions in the model coordinate system for each run and its 
test points. The main feature of Table 3 is the indexing of the 
test point number ‘to the model waterline station and butt line as 
it varied from run to run. The table groups the runs as they 
shared the indexing correspondence of point with position. It is 


emphasized that the runs in a group do not necessarily all share the ~- 


same number of test points but they do have same correspondence 
within their respective ranges of test points. 


The orientation of the rake is shown pictorially in Figures 1 
through 6 for the various test runs. Figure 7 presents a scaled 
drawing of the model with reference to the three-axis coordinate 
system. Table 4 lists the center frequency and the upper and 
lower band limits for each of the numbered one-third octave bands. 
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TABLE 1 


OUTLINE OF WAKE ees 


Build-up to Build-up to Baseline 


1. Nacelles removed 


2. 


Blades off, rotating hub 


: ¥ * ", non-rotating hub 


4. bi ", hub off 


Basic Configuration 


1. Wake Explorations near Empennage 
15" Long. + traverse at T/RC.L. 


Effect Of Hub Caps 


1. Solid Caps on Canister 


(a) 7.6" diam. 2.17" ht. 
Pitch Ams 

(b) 7.6" diam. 2.17" ht. stiff 
Pitch Arms 

(b) 7.6" diam. 2.45" ht. flt. 

test config. 


TABLE 1 (CONTINUED) 


OUTLINE OF WAKE INVESTIGATIONS 


heer Configuration Base- 
Description 
Code* ee she 


Effect of Hub Caps (Continued) 
2. Solid Caps Raised Above Canister 
(a) 7.6" diam. 2.45" ht. 70" 
depth, .55 gap 
(b) 10.0" diam. 3.25" ht. 1.55" 
depth, .50" gap 
(c) 10.0" diam. 4.125" ht. 


2.05" depth, .875" gap 
(a) Repeat of 189 


3. Qpen Caps Without Underbody 


(a) 10.0" diam. 1.25" gap,blades 
(b) " " 1] gap, no 
blades 
(c) " 2.05" gap,blades 
cs Tiler * 1.75" gap; fo 
blades 
(e) "1.87" gap,blades 
(£) diam. 2.00" gap,blades 
(g) e "gap, no 
blades 
(h) "4.00" gap,blades 


(a) 7.6" diam. 1.25" gap 

(b) iii Li] " " 

(c) ® Le - " center 
post. 

(a) 10.0" diam. .5" gap, no 
blades 

(e) " "1.25" gap, no 
blades 

(£) 2.0" baart > 


(g) 4.0" = 
(h) 1.25" gap 
*Basic Code is K13. 


Hi .2,2t+1,+E) .0 
H,.8.1t+1)+E).0 


H gti tE, 


Hi .0.3+11 +E) .0 


Hh 7.1 


Ai 7.17M 


By. 9.2 


Hy .11.1+L2+E1 . 0 
Hi.11.1+ITo+Ey 0 
Hi.11.2+12 


5. Miscellaneous Hub Covers Hub Covers 


(a) Hub fairing 16" diam. 
(b) Wham-O-Frisbee 10" diam. 
(c) Fab. glass Frisbee 16" diam. 


Basic system no blowing 
"40 psi 

150 psi 

Wide chord shroud 40 psi 

Wide " "150 psi 

W/C shroud w. lip 40 psi 

Same Contoured Parallel 150 psi 

Bifurcated duct 0 psi j | 
"40 psi | 
" 150 psi “a i 


/ 
TABLE 1 (CONTINUED) 
OUTLINE OF WAKE INVESTIGATIONS 
{ 


Air Ejectors with Open Hub Caps | 


with Underbodies 


7.6" diam. 1.25" gap, 0 psi 
20 psi ‘ 

40 psi } 
150 psi 
0 psi 
40 psi 
150 psi 

Same with center post 

10.0" diam. 2.0" gap wide ch'd 

shroud (150 psi) 


ig Wings i 
(a) Nacelle-mounted stub wing 
(b) Single slotted flapped wing 
(c) Dougle slotted flapped wing 
(d) Boom-mounted stub wing 


*Basic Code is Kl3. 
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TABLE 1 (CONTINUED) 


OUTLINE OF WAKE INVESTIGATIONS 


Configuration 
Description Code* 


2. Crown Fairings 

(a) Flat top behind shaft 

(b) Round top behind shaft 

(c) Extended flat top fairing 

(d) Flat top + 16" cap, 4" gap 

(e) Forward fairing/nacelle fairing 


Ki 1+D} 

Ki 1+D2 
H,+Dy 
H,.7-2+Dy 
Pi-o 


3. Surface Devices 
(a) Vortex generators 

(b) Guidevane between nacelles 
(c) Longitudinal strakes 

(d) 14% porosity spoiler 


K11+VG2 1 
K1,1+FV}) 
H1.5, 3+Sy 
K11+X1 


*Basic Code is Kl3 unless 
noted otherwise. 
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TABLE 3 
INDEX TO RAKE POSITIONS 


RUN 
NUMBER 


TABLE 3 CCONTINUED) 
INDEX TO RAKE POSITIONS 


WATER MODEL BUTT LOCATION 
@22 STATION LINE FIGURE 
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SS 2 ae ae 
3 ; 99.6 1 


99.6 
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TABLE 3 CCONTINUED) 
INDEX TO RAKE POSITIONS 


re rs ee 


RUN 
NUMBER 


149-151 


‘152-6, 158 
161-4, 166 
167, 169-7 
475, 177=9 


180,182,184 


186-8, 190 


196,198, 20 


204,207,208 


211 


160,203 


TABLE 3 CCONTINUED) 
INDEX TO RAKE POSITIONS 


TEST WATER MODEL BUTT LOCATION 
POINT LINE | STATION LINE FIGURE 
~ $.0 5 
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TABLE 3 CCONTINUED) 
INDEX TO RAKE POSITIONS 


RUN WATER MODEL BUTT LOCATION 
NUMBER LINE STATION LINE FIGURE 


168, 183 


173,174,176 
185,195,197 
199,200, 20 
210 
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INDEX TO RAKE POSITIONS 


RUN 
NUMBER 
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TABLE 4 
1/3 OCTAVE BAND IDENTIFICATION 


BAND WIDTH - Hz 


5 


BAND NUMB 


0 
h 
2 
3 
4 
5 
6 
7 
8 
9 


~ 
So 


ot oe 


‘ Sonny H : : 
a eis Be 4 mata sparer ace on FS 


a ; eae el PS MEAS oF 
S: Shes Oe Oe RP ee eRe ee eS 
j i 


-—+- meee Se a i a + a 


H i ig | 
t hee hone a ; , t i i ; i e 
i i Ss j is oes oe i ! = es Weve ae Weseeees tenes Sonam Sete” fee 
! ! ' 3 ; ; ' 1 ; ; . ; 
rn ORRE AIRE ee See iene een he Oe ee eS Rae eg 
! | . 


+ ei -1- oak. — 1a +. -+—-- oe a at ts STE Accaiehiie a Ries 
rea! (ee. ie : i Pe hoot ort mikhe oe 3 Stee pen 4 3 ; 4 ; a) 
{ | H H : H H t i t i i { ; 3 


de oauaee 
at 
a 
1 
He: 
ie 
A 
& 


i ee me te - ae Se Shad eos 
ara zed ; : H : } 

i = ee ‘ae & on — ——— at Bas “on 8 
ee, | ~4 i ; omer. ; f & 


ees Saree eae eee a on - a 


= Seer, os 
j : } 


id ee ee ee 


BCC TIE 2ae ee 


Be 
as 


7 


H 


Pai 


Ave Abad 
ACELLG. 


b> es 
bade | 
eel 


SREGEREGESRUEGED 
| BEREESRadEtaas 


cosas ae pores canas name ances enews emmee 


SS taal 


33 


BEEEEUSSUSERESGEEES! 502202 05122° 
ibs Es Bes eect oe cf eed oz ere 


oe 
oa 


E 


| 
ae Fe | 
+ 


ed oT 


ae aa 


aa 


j ; : i | ; TK On TR MEDS A AE 
ACE eile 


| 
| 
ia 
{ 
| 
on von 
+ 
a 
ny 
Hh 
HL 
aot 
| 


- pee ee RR 


Se uu eR RuRGeEeeeeage 
a A a OE 
f ts 


fon 


moe] ee seeeanna 


i a 7 


Sg Maki eteatlbeRa lie aE 


2) Of EGas Gena GeonGnarGvaueeauueaegnae suc: 
ae pepe ts 


BEBE RE BE Ss = 
SeGEeeauG = 


srerereres 


aamge Base: SP age = 
sagt araeeeeses = Efe 


fb HR LP 9 PE ia 
FL ad a 


eee 


1 ee ee Peder ee Bes 


Efe 55S 

SSeS s Ce aes 

: ped) Pea a 

oe peavostessfectocsfo:: 


ee 
‘Re SER PR HR 


Cae 


iin fF Es 


| 


SLT RN A SE et ei 
ie iit 


eA RE TR 


: 
HAE Rt A 


A A RD 
HEE A A gt Ln 
a PR EU I 


Se ey 


HE AH) EE 


ii 


<1] eee: 5 


3: 


dnaeetieriat 
BEGSaSS Se Gi aBi2 


+ aueeaeugeeauie BERESEEES 6 oa 
ui Bugis aetna Bese ee 
ones saeee 
ese Sony ros Sob star a 7a 


[EEE EERE 
Bissssecreiitite 


“Ba Ss 2 i i a f are age 
; Sereeereeeeesent 


tif 
7 ee 
ast HH 


as el 4 a 
Se eR GE PRE a 


ES 


BREE ES Si... 


pe maar 
saupeaEHE PEER is 
Paego geass re SeES SHE fs 


Ther 
epee 


+S 


iA 

GPF FRE TT 
Ha AGU OR Eb? 5 EP 
Pa lB 


aa 
Ee 
ie: 
me" 
FE 
Bt 
Fe 
=ome 
a6 
ne 
i 
EF 
ee 
eal 
ee. 
ae 
ihe 
¥ 
ag 
ds 


> en 


Sat Enea aaaiememre aca ee 


pees Meee Gace: ME, AEDS Soe ame! | Tae ‘ 
— ton — : 
ci Heat wep Fees Es : ee oe --- tt bs 
aes 
; i | 
apap pep peepee pepe be 
{ t : } ‘ ; 
i 1 : t 
L [355 j 


i. t 
rae te a 4. 
t 
- j ' 
NS Gk BEREEEE Srertre = 


ae 


EUR, A-ha OTA A 

Be ak whale be 
cot bade cde COOEI FUER 

sueeainnneeie 


gtuieasesascensfssretress=7= an 
sesse pease coe tfozaai 


44 


sues Gaal ae an 
att 


45 


a ae: 


2a BEEDEG Un ng En Bene EEG Ee REESEEE GEES 

Eat EGR ER EERE BREE EE “ 
gos ev Spas resezaane2 
SSSnBane = 


BES EESees 25587555 
or upseetatsEafens resent Ete 


HRnHHiE 


TL 
ee . 
at hash 
n 
a 


re 
ie 

F 
ke 
wt 
5 


iat CR edt SO ; H : i 
Ses Sie aa Bratt ER pec) cha SS Rival ed pare EG, a 
i i Lt ST ai 
: : ; tsa 
i z az E PARE fi , ae ae 
a ES SESSe 


} 
ra ie ' 
Ss eden es ez on names aavaneactas fas ais 
Se Se eetiice 
} i { is 


ate 
Be 
BE 
Boe 
Be 
Be 
Le 
2 
a 
a | 
Ly 
aS 
fd 
= 
de 
gE 
1s 
Fk 
did 
ae 
ae 
7 
Lz 
az 
ae 


igumananaiecaii 
ee BS fH EB SE Sf = 
REBRER< FS 


SE Siege eM ak oak Oe eal By 
: psa S 4 ae ; 
72 S8 1060 Mee 2G Saar War TEeT Tear nas Se 
TaSe (000 WSGS GG Gee FS 2n68 200 
? a : es Ce : 5 Eaahec Geaeaaeeoeescreecaae 
x: ary aritia | aa =: = 


+] +— 


Ha 


HL RE ERE 


fg 


Ser te 
SoG ieee se es Sea 
aye Glee ede ee 
a2 Sane ee 


cat i 
Bamana 2 Sera Hesse 
in! 
= | - 
: 1 1 : J 


a) 7 Se SAS ee Ge 
eet 


fe hahaa ae 


Laat Lo aT 


rote CRS Err 


as 22 See 
ep 


gr idarsoay gor HEGT EET 
miles > : 


ian 


Beas FS ere 


BEESEE iac7 
Beeeee:2 7: 


tt 
uli fi: 


paps =f Sp 
BSR SSeS 


= Eas: Seat é a E 
p= - 
ESSE 3) : 


eee 
SS eeecereeH 
eg Se RESTEEES 


SESS a ce SES 
+e * . oshose: 
aa svassaeras 
Seesngeae ae 
se 


Setores ore 


26 


it | 

iit 

i | 
Bag 
=] a HERS 


665 902 secaGnegGeccoueseeus 
oe sors conseesaeie 


a2 2S aS SSR SRE SE Se 


ey 
bet " ie et ee pe 
URE TR RE ERED UPR SR A 


aaa anes 
a RHO LD 
ie cae ieeuacene lage ca 


ee 0 BEE _* meses sat 
a 


Tee veh Gl 
ea cu 
A 


Hn ae Se 


ae ar ae 
i ae ae 


aecee 


ee Zoeeeee 
Se at a 


ihe 
Aes 
a . 


51 


Per Tl 
Peo! aaeoe 
ii 2s eee 
fas Seeeee 


ie HEE EEE ETE 


tr 


fd 

iz Fe Be ae Z 
2S 

i ameeae . 
a7 3 ee ee ee =e 
cS ag: ann omosese = 
tH Sane s 
8 i iedl| Peet © ey 
i€” Se BeS255 
i? 2 SSR ee Bie ee 
= S23 Ee SE oe ae 
nb 
23 


suegaveaeveuereceacnesearactiaeiieciize arauae 


z Bis See 
eee dep | =e 
(22 gioeeesenauane 
S522 Se | 
eee eee : 
=I = 


1a MALGULES ORR 
i 


al OO eAME AML YET 


isa bg ge 
HE ESP 


a 


FOG EL? PEER PR A 
Hee gU RE EUGENE ETT EAE TG REE HET 
» BETTI TTA TE | ie GH 


RAE hee eee ae pa eng antennas ee ia Eihii ah 
ge petyoe tigi beiite wee Ee Ha a ae 
a a a a RR Py a 
reenter peer rentrermteetcctememmbeeed iB ct igh 

2 ee a By Bae Bu i ‘a ae 

Ha aE HT a a a a id 
cUcior a) a anaes teeaaddean saaeaeen 
i ia Cela ca Bie ik 
serardla Capeea fa nesta na cnmasasnaneaee 

a aan ae Geeccanaene a8 
a Tae a ane ani as 
ee auGee 
a a : i bef (ue I ee 
sa ae SCE eS 
AN He Rae anna E 
iE ea ata : aa 5 
ces Me Ha ie mi 
AUN A RS PERT ele Ll e 
ce aa ee 
Te, a Han cr ae 
SE A a A ite 
BNA Av Ba Ho 
HS A: ko A iH : 
et ea ah 

ha 
Hil 


iu Hn GRE TPE ER HH 
Pa HDR SARL TET "8 SE. 
in A ee Po aa HHA 


HHH 
TACT AR hi HH 
He BERT HLBHY i 
AHH te He THE Eid Hi i iis 
Hei 


i i Say eee ee 
ee aS Se Ss 


BEGESSRE vases Ba a HS oak 2 
oe eee Fd PCCP EEE EEE EE ET eae 
Po 

SESS Sa ee kee a tae SS kee Se 
a RS SS ER fee 


EACECEEE PEEP Pe 
oS eel: | ti es 
SRE SERRE RARER PRESS SSS Ss SS 
pede be EE TE 


Sumueseseceoc. (3. 
aie dt 
ie Sos SOG 

gobo o seal gee. me aE 

I ie 2 es Re ee, Se ee ee ee 
pb bb th Bei 3.58 
SR awe See SSeRRES SE Re: 

He Be aeebas Se ae a6 
RB &: 
SA EE 
me ses 
He 

— 5 
ae 
ares Se # 
me F 
ai RE 


Bannan aeaaga: : 
ee see SSaSS SSR SSS. 
mes SE RSSLESSRSERR Sa SS SE = 

Bs SSP b SESS SREP SES Se SS 

geneece og seagsceegsesss 

Eee 


Ss eset Ge Se tes cu cuenescscaates astasfar: 
su esedan uetas aad osecigaseasfotsaifcs faite 


BO oA 


Be 
= 
= 
= 
Sie: 
EE 
= 
= 


bal 7 
cree reess ale Se F i : | 
Se eee: 
- | eg8Gke aneuau lees Bage 


En a Bese Gt 
He ioe ee 


aE HEES HEH 


eae | eat Ai 


HER da di ai itt FaRES HERE PERE 


sus’ 
= ft 


 aeanaag 
56 


ee ae 
ie 


3 
eT Hee Hnsfitt 


Sik 


eles aga bea hi 


pig 


i. 2: BE 

fe - 
HEE. Ha} i 
ana Foe 
cE ee 


egret ype pee 


Se i Se ee 
eee 


Fe: 
a noon 


att 


eect 


aeeos 


E 
if 
: 


we : — 

orem (tae an He pat 

) Hl SECO EaEa nes (fegueecganer: 
J) aug aranee ae eae aa E 

big 9 |G ae : Be 


Lae | 
22 we | 


——— 


sft ee a a 
seeas at aes 
waa 
an 
eos anatiae 
| i GO 
aa ga 
eA ne 
i a A a 
ee stg su neee ana aque ananae 
neGAARfa fccazaaec HE 
LCCC CLL. ea CEE 
CH 9 
Fe oA A A 
661 A a 
i ‘ Bee 


Pa gear fae ptt “SP Bie RF ba FAH Es FRR SO: FER SG FPR ER GH 
Rg UT ER BERR EPR See Pe ee LT 
SET AL Se Meee AAR A SG 
i ig HS SRR HSS TPR SRY GL Asa, td FPG RPP APP GEYER GER PP GWE 
ea a a pitt ett ata az 
GHAR WEB AA PRR APH bh an a a EE i 
TAGE er ite AME Me vie tt a he HE 
HAPTER RPA BR GG Fb ant A SS ag 9 ¢°" Spf AB 


Sie 


| a 


y eae $79 


bat Si 


Sasa 


h 

: 
es 
5 
: 

F 
4 


: Sasa ass BEGSSDERREEE 
eer | ies ie ea 

Peep | ra sel out fon ese Oe ele tale 
ates gratin Baim Pee y= 


| 
1 


i 


t 


4 
| 
| 
— 
i 
‘ 


1 
H ! i 
| i ; i 
H ! 
H | 
i H 
' 
+ 
i 
_- 
i 
i 
' 
i 
hee. 


i] 
‘ 
1 


eee oo Son - a oer 
{ ' 
i sat ; 
7 i 
' 
' fa 


‘ { 
eee ! 


61 


eee 


ia a 


we | anna.) 
leslie oy 
Setar ots ete 
Renesas asoun 


fa 
ial 


Sie re ee Se 


err 


2 OT 


ae 
ae Rh 


a eee ae 


i 
Ts : 
jie RT ; ees 
: Se 


: tr: 


eareyareeraaeea 
Sone EESESREL SaaS TEEaEGHSEEEEREEES 


*: i = 


aie 
+ 


i c ne : ! ai & 
Sconnae one ei Sie 
t © H H H 
: : g H 
aon a bi = j : 
=|° % : | : 
; . eee ee 
- - : — - 
i t iE : 
a S : e: i ance 
: ; i 


sobs 


a 
ci rn a 


ae a ee 


922220 Sono ga eons eneeeaoeeeeeeescos eda: 
ai Gee HEHE Bee eeuEEuEee 


: GEE 
s:otusatanseeaeaie 


Re asa FA ae gp 
CTIE2 


731 OO Tabs | Ange Sah 


EEE 


oe gad og GG EGGd og op Bx gos oon oO 


soa ead ezaus ee eeed erase taar ates os te enet eas toe 
REE SE Se Se ie Se me Se as 2 Sa 
252g dees ud avon ona aus ogovons eemratavaneaeas "Vol 
ELE SS eS a Be Ee eae F 


=. seme 
a= ey il 


vo 
ipo oe a 
Oe eS 


Mor tts 
| abst 


He 60 Ae OOPS R REGO OE BEGG MESES EC Ses rs: 
ac uae 0b Ou unun bold enue eeneueuececcuers 


aa a 
saeeatead 

Snes pa ee ad 
BRSRES : See Se SSeS SS eS 


BeSaSaShG> See - 
Se Se Se Be Sa ee Be 
ERSSSe Ss SaS= 

HSS SS= Ser 

Sqn qaGG Sees oe Sc 

5 $2RE Fee Se 


faeces, 
Hee ET tH 


ie 


jSEREeeSe FEE 
gnceerertat aaa 


Fett tt PER RES 
GRRRSEs FERS 


ores Solel ibaa be E EHH Hed 
qe <a seeescnaies tte Sa 


a | 
ia | 
ae | 
‘a II 
Bei 
iit 
ra} 
9 | 
23! 
SF 
ed | 
8 | 
= a} 
aH 
sa 


iiiimaHis 
iets dee Sapr ee e r 


< 
a a 
at 


b- ppt 


ec 
paaee bye Hit 
PARAM 


pie 


= + =e are ete “= 
2 phe Gog : H 
. . 


ra Sa] Sa = ; ; 


Bie Pulgaoyino ah i aes 


rir HA ds ‘meat tl cory amet | anna eed a 
erp ep 6 


reteset 


SEP eee ee ete 
= 
ee SR Se BE 
Hie Fae 1 


= aad Ss “ : zi eSees ial aoe 
a Be ttt pp “EE ; r 2 
Hy ; ; = + 
ek i ; i i ; 
t i- ' << H ia 
: i ‘ H t 
t Tern | ree) eer ees a cm pe i 
H ' i : 


EEE PE ECE 


G56 
Zee 


EEE 
cs 
ia 

+t 

: 
re 
rE 
FE 


5 ee aes 
Eee aed 


noun 

ae 

a a 
ue ot 
an 

au 


‘aaa 
seeaeal 
Bees 


‘cece 
peeps te bef | | 


2282 
anaes 
= 
# 


fe IH 
HATERS ian th PVN ER 
cana HETERTEA ET R 
we 
Hp TOR EET EP ST SE 
eeasiai Heaesgttgs 


TEE A HR ee a oe oe a 
DARE RGAE SER PER SR A RAE RTE 

ii ene BS r Pe - it if aes “Seat Sa 
Ue vO A a 


4 Bie 
oe (ooeeane 


+ 


if 


4 


iit! 


Ge 7 GR Wa ad RP “A 


=77Goaaae 
ef EEE Tar Nae vee 


| ft ans pe] | 


neeah LORS abed oadAs Aone naees ads Agee! 
‘ est ae 
' 
Srgehesethere . : | 


habe 


ETRE THE 


Ge a ae 


ie Fe 
ee 


= 
Eee ee igene 


Bil: Inet 
ee wba» Subves 
Ha A 


itt 


ak 
iE 


Sk: HEHE SE EP 


scottepeth | 
fi 


ir 
i A 


ce 


===> 
= Bes=== Ee 
SSS Se== 
So Gade anes Gane ea ae Goan caee saaeenasescs aes. s 
(SRS) SSSe S555 Sees S2es 226 FSGS SES= S252 S255 2S == 22 


te 0 Pp RL 
sa Gade cece Ga Ha 


ee Sa RS Pe PPE eS ae 
lh 


4 
B| 
e.7 
Be 
= 
es 
aa 
Ed 
pd 
Fe 
Be 
z 
z 
ae 
iis 


eh ee 
Beep Pe eee 


beefed a a 4] a 
ee ae se mngueceegenss Bese EEE 


=) acsG: eGeeeeceeeee gagtegupaueaas Ze at 
| 22s NBGGE AS EEEG GGG: SgUZECEGREECEEEESCSGSE: 


VHS eee See 


spussassisrs 


+4 
HEA 
a 
iff 
Hie 
ll 
i 
ii 
: 
uaa 
a 


iit 
Pa 
in 
i 
i 
in 
ran 
hi 
. 


"SF af 
a et ofp Be: +e Sees 


aaa | 


05s ceca sscpanseeaeetstaes 
Sites aes = ogee nea eenene 
2: ee Be ae eae soe Se 


ete Ee a EE 


“eae ROUGH 
= ee eae re ee 


= 


re cE Seep e eggs o 
ae ae 


iB Btn HURL 
AT READ. ETRE RGF SEU GE GR 
RU VL. EEG RR RT 
ee ae. ‘EU MER aA HH 

‘AUER TT PRR 
VR UL UG ARTE GREY SLA CRS TR 
HAUT PAT REE RET 
AUTRE” CRT cig fe 
HUET RTE. STAT EERE ERA EGR 


HRUUTHER PE ERE ET 
a = Hi “tee ‘H an i 


is See Ee ee ae 


itd 


ieee | SS Be = 
ES es! BER 3 


Be Se SReS 
EERE RSES 


=e 


ot 
FA BSS A TB 
a ema an tt oe ae 
UE AER a ER a tal A FN a ee 
ate at SPH ater [ob 
FRE MER ER nu if a HE REE 


2 S ~ Sahan ng 


ae 


oo ee 66 eucna: seeeee 
Papa =| 


at 


Teer CE 
SHaaeenhaaueeacaneeae 
CEEEEE PERE ER a 


7 = t oe 
ms pares i 
ae H H 1 H 
H i 


Pte td 

ees ees Se 
eogeeecae: 

BUT TSE 


i 
: i : i 
= as Ten =o 
a A Se i nis 


SE SRSHE 
euacaee 


pe 
Tae snaeuai 
eer ies | HH aE on 
: See 
iC ALE RG GT GR SR EE ES ED 
i Hise i Bein (wet i Bog 
Ne a 

Pie rine mamma Pili t pico ip 


ta mit ae 
Mae See 
Gf EG 2 ERE RY {HET 
Ge GA GAG ent SG GH TR 
eaanagey For ine 


i t rT sesene 


op BaaSaes| 


PRES HELE EGET 


et ER GA ER SLR 
LV tty 


rs 


HEE RS ta 


EE SEHR See Rea ee 
{if GEER 


3 
ry 
a: Re 


hit 


ma 
i 


ae ails 
nt 
ra 


ERR EG PEP 
FA HE 
Gah CER EH SR Kn 


ef 
! 


as. 
in. if" 


bi 


iH 


i 


H 
THT 
Stitt the 

ne : S523 3 


iii 
| Tit}. 
Hy 
3 te 


a TO 
i EF 


: 


iH 
6 anche sabes sdBOs Saheb naibbe onde neee 


gaeSEre ae 
S224 75 
1SSRSSPe 22 
SSE SES = 
Seageeccaeners 22 
SeaGmas $= 


3g fee: fe 


PRAY 
a a i 
eae 
Hie 

+ 


5 geeeGe eco enge seer 
SESS Se ae me ca One Cen 
oe ee 
en seme Geac 22 


apest see 
aes 


ary 


i apt 
pedi 
Be 


segge segs: on 
$ 
8 


nay 


eshte 


i 


gee 


qe : 
iS So? SSS SSS SS SSS SSS ae 
2 2S = 2 Ss 2 ae ae p25 Ge yee = 
HE Ee i Ee See Se Si = 


ao 


sage ts 


76 


a 


salts 


ceofet ofa pepfe 
REFS FA GR 
<= 

aa 


EEE BaeSE Ess 25 
eeaneGeesece: 2: 


Fe 
i 
cB it 
Hae 
Bild 
il 
alta 
Bn 
aa tf 
uit 
ta 


aii 
ES eiS aha Se SS SSeS 


iH 
4 
EP A SR TR SY ESLER 


aith 
HLT RO SR 
he oi 


Ea EAE an eT Pg i 


SEL Prt ptt 
BES 2RRR SESE SRE 


EERSTE 


FEEEEE 


oa en 22 ee eueaneuecenee 


esate 
Fables Paul mans 


Tae ~~ 


Bee ae BS 
ai 2 
fe See ee oe ee 
Sait ae Eee eae 

ss se a ge wee set Sear ee Rue Se aes Ge 


SHEER RE HanErite 


rrr 
es etasteererss (= 
ESTE HESEEIEEAEEESHOELE 


Dee . 3 = 4o5 
ee aeecseessse= 
-Eet eee aoe ppp 
aaa 


Sa a 
GEES ORRES RBET! FBGG4 $23; se6a8 ati ees 


ee ese =i 


SEE seu cndeal nad SEEEESETEEEEES 
ee Bl sa me 
SECElGG (0 SeTe se Crear saees se ecanacE sc. 


a 9 EUR a 
Pe a eae a 


rt 
Prrrstt tts} 


pd a ane 


a 
Se oe 


ate 


aagoeaai. 


i aeaearar 
egg c050EG0EcE isegeresteararcest 
seearaa aeearta: 


GE |" 


ENE SERGE BRE FASE GPE TERE FPR PERE FEF 


fee 5 
Sa2s: == 


OA | AN PRI | TS 


ee a ae 


= 


TE 


PE a 


FT kia uty 
it 
if 


OT SL ei. ali tan | aaa ete 


til. 
tt 


= 


* 


abt | 
PETE a 


eae 


= 


FREE FRSA Fost; e033 ea 
ig SR Gu Ga 


th: 
Aehd Ee 


Fas bee fs 
=e +: 


ees = 


See = 
BE hoes See eee 
SSS ee es eee 


7 


see == =S88aeue 


i 
i 


HR A HE 
GEE. NING RA HG 
EN AE OS 
A EA i 

a: RE a A 
GING A 
imi i i 


rm 


See 


Pook See eae obec fp deg ep sei 
ips Es ap Hae BS Ee fe ee 
BERR Ba Se se ae: 
ane ee Se eee Ee 


terre LeePeers 
ppp teh ph 


ESSn ae aes 
een oo Se GEES ee SE 


Beseeeeeeeee or. 


ta aearaae ERRETREESERETES®, 


Bese Saaundsaes HHH HHS 
geacced, SESSS2 555500 
sae ee 44 ae Se eS i 
Sees ene 


a 
- —— TT F 


= 
= 
= 
ES 
Ee 
E34 


SS 
= 
ere" 


pUpE 2S SSee 
ST Se eS 

222 So=e nesses es 
gee eaeneenne 


Pe a = Ss 
a Saaeee eee Eiesrs inte 


z 
= 
... 


subse Sr eeevesfest 


sae Se 
ae gee po 
seezeecrcceveeereee: 
i Sa = eer eeresartaar=aar aes Ga 
ares EESHSGECTESTaTEETeNETESTETS 
== ite =e 


“HB 


HS Sas | D 
pessifssb et waite SORSSSURST EGET CREE FREE HE GL 
38 3a seas IRARECRERS SERESIERES 53080 LERSE 


$SASE E223 1202028201 180312 
shh 


Tne we LA Se 
ee | 


4) 
TREE GH 


AH 

+: 
Hn 
epee 


= f= 
= Se 


ss Se 
a 
=F 
2S 
Serer saat apes 


so 325° 
peoeaee = 
SESE RS Se aS 
Sena es 28 


ia 

oe 
a 

ait 
| 

| 

i | 
TH 

4 | 
aay | 
; y 


gy So SS Te 
52 eee ce on Saal eee 


; : ' oH) iH { bf 
Sse Ss Bias eae oe oe af a Wa 
2 2eenae a ar OE PES? ELE VE Be ae we 
:SSeEEeres osoos os SSSR SEPT 
oe ooe. a ea See i iy ee aE 
BES 4. 


Sedeefureatentassats 


f 


Ua Wer eC SE SE 


sore 


Ez 


eT Tee ae ait 
ct al eam 
ac No A 
See ca OA aN 


aE 
Tw 
= 


=e 
Bees so 


= geasennana sitet 


Ht 
Lidl if 
Parity 
Tiipet! 
sist! inti 


#2 Sees = 


aie |iaada vara (1 
ere eae 
ener 


width 


= 2 rete Saepy soap of 

pele Bs 

pe ee 
Bt | —— ent 


x sak ke 
: =e aE 
Sfsaar in Sear ge ST ar 
seh: = 
"i eS rE 


aaa 


om EAT aA 14 EL ae | 
saber sercat a aa 
aSBaGe c I28 0 HUM | 

HB Ai i i 


I 
ean A 
oe ea aa i 

ee 
oe ae a a 
ee ce ae 


a hs 


ne: 
so ef tb 
20 Uhuaaage a 


ad 
HT a THA aL 
EEEEET 

An aa ua 


oe 
iu 


ante = 
EEE 
"ai gu But BuEEgue 


einai 


= ieee 
pte pepo 


a 


tt 
Ha aH 
oF 


oS 
a ae 
Be 


o55 52 23a 


RES SRS =F 


25 Sen Ses 2 Eee eee Ss 


si SeeS 
2g eee abba coreaaes =e 
=. i aioe aoe Sets =e 


ee | 


EES Se Biss 


a= 


He GS ese 


es 
SSS SSS SSeeSS 
BBE 


oe Fn 
i ie 


4 
Et 
Ce 


pert 
sos Seb See elfen ee Oe 


BB: if Bi ae i = “i a HH zi a 
M iti fH ae ae 

eiererteeete dill a Bh Ge A 
i a BESTE poet pba 
EH EE GEO ORE SERGE ERE HER EE ER TR ARE GT Hf 
get RV ee a ee eT ee a a ie an ee oT 
a RE A le —_—s 
Pe OE GE PGE Gantt REVERE UE GFE UA GE 
TR OE NE ee ptf tn Hitt 
iT HE Fes iil 


ined ae a oocfovonf 
piste Seat 
it eae Pees 


mobi mass 
ol ety tenes be bos rt 


sence ees 


il 
iH ‘a uae te Le 
HEU GEE EE het STT ER 
LTE TE Te Te Te ee eT Te eee gD 
Ei Eo ght Eo eaaeeeeee 
Se sR PT RL 


i 
ue 


a 
pa GET EE 
ae a Ny 


Eta 


Era} 
ones Be gsseeeee 


<> es 


a 


a 
saat Mey 


AT HE 
la UB A 
Ce ca 
Pe tot a 
a A 


Hueiiiee 


‘aeahes 
— eek ee 


HA Ht 
GUO GV LEP heh fi atl AP" a an 
seeauaee | rd a caaela af atte 
TVA ae Lae ee 
FRAG PRGe ARR PRRN RANA dae SOOPER) SAPUNTSHE HOUR PRRE RRR TERS HOR PR WG HRT a ETF i ated 
HAN Het SEG AEN aa Atmel aoe PSR RT 
ENR PERE RR VR ER ah TR eS a rs 


‘Se 

meee 

mae 

peded 

22 ae Bee eee eee eae eee eeoe ee Bede 

att tp pm 

, i x ES sos a5 Ba: 
| i : clase ie i 
2s : a ee Begeeceee= os 

—f. Ee a S 


ic 


Es oops sae oeae 


a 


Eo fee ebm sa | 
=p Ss sy rid Meo Mew: fe 2 
uf 


1 
gest oes 


Be 
Es 
— J i ae : 
Bale 
Bates 
ise 


4b PRR adage cas pageees 
Me aia 


= = eer ce =e : 
ee ae =2aeae= SS=s 22s s= se 
Lek imas aes es Se GES SS SE SS ES SESS SS SE 

i-f ioe Sees See Sees See Seas SSee Saas: 
wet So Se sg Sgt ELSE aE SE EE Ses oe SS 

ev UGGS ia Seas Ge Sea See Se ee ee ee 


Saad 854 seH2! iis nie 
Pre tireitsy 


ES | 4 Petit 
rite ss) re Pretterit 2 FS 
sbebeeueeieds ibe 


ik 


__ 1 Go ESSSSEGESE 
Sn! BR Sees mm ge es 


ee ee ee 
Ln ai eae see ee 


Haat oo tee Ce 

HOE TERS SHE i a a 
HE a RE EH a Te He 
Ae Ee EER HR a AE A A Le Sil UE 
RU A opepeettt tek ce tet HH EE 
RUT AUTRE ERR PTF ETE EE Hn UU ETA VERE UTP i 
BET: USE E HER stent a GR EOE Ee Eg TRUE TEE Ue 
HRENTAA el EGE S RLE E ER EGE a RT Ne 
HRV EE EERE be tibet eed HER SRT RR rd ES a 
Gu ua A ke HE ppt apf 
ANT EA eos op by AE A be Eas 
UL Me ie Hv RG ta re He 
of RUG STEP EER EU EL EU EE EH a HT LR bal 
eae iit Ta A EE EE te peepee tt 


he Ht A a ae Fekete pefertes 
a 7 Hin Ea Tee HUG Un Hee Gide UP 


ith 
appeal fin 
itt ie 


a aa He in URS EET ETE ET 
ss AERA 


HEA ER 
ii aR HE A 
aL ed inne Sea He ad ey 
a HEUTE ARE SE TE 

ea ht SNA A 
HME EE HUE TEE UGG 
fit cE ne EU a a 
SR EP AE CVE TO UE 
nf Hettepettetedeh tbe fh 
indi iat ETT Tt i En 


ee Bs aE RS Riga BS SB eae 
ses CS be Pe Per le cn Cnt ecm oe 


see 


Bp egse ssn 5 S a 
sees ee SS eee a be 


Boge ee saeee= sae lae BEES. 582 AGE esse 
| S22 See eae Se SS SS SS SSS SeS SSeS es eee 
ZEEE SER SESE SERS SSS SRS 

2une SoS2 22S: sees ae eae. ee ee a RS 
Gn ttre eae bs Ses eee eee oe oe pn Oem IED em = 
suns g Eee Seo eee en e= = S52 = = siete fo] 
ESEeereseatastategs escaeezit eee 
bate Et Bd 


= 
= 
Se 
4 
iBEr 
p= 4 
toons 
= 


= 

BE ee so 
= 
= 


ce 
Ht a 


ie Fei 
ret} 


To 
a 2 
{= 


ahs ee SE = 
iS a a 
Co peer evstiees 
{ fe rel a c ee Se 
shed t i shes} ! i st Sete 
se feperbe fp po at erareserscers 


bal 
. ARS 
7 SO Repeal: bape enrers boas | 
-. 4 i : { | 
ve ar rr pa St “f ra ame yr + 5} Ty cry 35 O33 ¥ Ps 
' t }- Soret ‘ th rt eres hacet i 
Por $2 { i | H : H 
Pe UB ins wet Theos j ai ! 
& peiee x : ot Ee f. as ea See le 
cata rer ghee fos psig; (SEC F 
: i ; os R aide Hse E i 
sie ahd EY: 7 Nach sf Pes es 


saat see: ss 
t = : . - rf rs 
hse | 4 
eaa0 5 palais pl 4 | = 
Se tke meee i 
=F : ame 
1: of 
1 . t ‘ - ’ 
+ ay oh 


—— See 


PEC aaruee 


pee pee | HEE BEE ESE a 
ie Se eps SS eS Ze 


oe 
ee 


ae aeareateaee 
= eGesUcGe0 97 GG8e anne 
POSE SERGE EERE 


e cea coe Earaeren eae rer 


ine 
pope 


oo eee See 28S 
coe be ooegeges scar rasearaecvaset 


if 


aaa 


tie 


kata eH 
i bet nae PPT oh 


Hi uA 
iin 


j 


Baaiiae 


Se 2S po 
= E255 |S BGS ESS Ge 28 SEE SE Se BEE 

Stee et tt SBRSEER SES La 
4 a SS SES SSS ee ee Se eeees tf} ta 


HEE kad eH SEK GRDE FE (8H 
EB RS RE EE 


sien tok Aap ag ge pag Hat 


i Sed aereraravarssnerererereretstearers 


.: = + 
oe = oe be. 
SRE usiatace au eeaccae 
5 PIE ee a ae ele EET i 
‘ Tr: fet iH Strslices | bak Spats Fepet FE : =F 
PTE Se Pere “hoe PE at seg: 
; Geen ila Riese Sr ud bere S Ss 
| Bese Toy t af 1 Se , = 
a oe ee 


aeE sae S aecee: = 
EaRES Se Seem 
2 fSge ee Sees = 
BEG] 2boee = ans See 
222252 Se 2S 2s SSE SS] 
Eeosneaeesanaat en: == 
= ee Se al ae Se BE 


eee 
PCPA Te 
Suerasssetassererscareseze 7: 


4 


mene uoe i 
Sn eae Se a 


AD=A063 711 BOEING VERTOL CO PHILADELPHIA PA F/G 1/3 
INTERACTIONAL AERODYNAMICS OF THE SINGLE ROTOR HELICOPTER CONFI=-ETC(U) 
SEP 78 P F SHERIDAN DAAJ02-77=C-0020 

UNCLASSIFIED USARTL=TR=-78=-250 NL 


mec 


ee ame el a 


‘BALD MAAR 5254 15850 RSG LSSAG LBREA GRAS 1SS5d REAM SERED AEE BREE ERE hae Boas : 
: | es 
St — 


ks 
ek ea 
i 


singe 


an 


; a a | ree er 
1 i 5 i t 
a Bs eefpemtenpee ber bee 
, . i 
' I 1 
' 4 e r - “9 . 


ae ro abe (aa a a ae a Gey mie baal ass sy 
H . ] 
ie H eS - 


96 


a 


ak 
os 


bd 


EC yaar amC7e 


TEEPE 


th 


97 


ad 


Wins. 97... cutorhy pea 


Si oral 


ears 


oe 
is 
¥ 
“ 


ss teedanfataves teat Crt 

es id oe ls ee 
Sone came oe wee peetevesteitarcs 
Bugceateavesadevaradaressiase: 
a La des Pee 
neaee oseas Batis | 


= 
-J--- - 
ae : SE 
! H { ' : 
Ar i coe nes a Ra SHES bes SRE: + —— 
is A oe ae HEGRE SoS 
Ss SER: a 
pul sop otk 
i. 


— 
°T 
pats oeks 


ae 
= 
= 
= 
# 
= 
= 
= 
Ee 
= 


= 
a 
= 
= 
= 
Se 
ae 
Bee 
Fi P 
ge: 
ES 
B= 
es 
= 
aa 
HE: 
= 
Ed 
Es 


esta sea 
Se AG co eds eRe eSaae 


spaseesy argc seceetene 


oT ee a a 


i a 


Fe SA TTB 


ii 


Ri EA 0 
Ba SW 


a ge 
ie 


‘Te AH I 


Ke 
Ep AG HES HGH TR SA SG TF A 
4) FEL FEY HT ESB SE OE SSG 


Bi th 


Ana HH 


ett 
a a 
i 


: SoSH EEE 


tare Meee 


bes 

Sat 

{ cs 
Ect 


a sariste Ea ees Sa Se 
anes ic 


a a ital 
Fr a FP RF: ETT SH FEF GPR EAT RRP RP 


+ 
= 
s 
= 
= 
= 
= 
= 
# 
F 
bs 
Ee 
= 
F 
ss 
= 
bi 
z 
= 
= 
= 
= 
2 
Z 


Hm ie AR aR FT AT TT TA 


i 
a gee 


i 


eR 
gas aes ata Sa 


FEEEEEEEEEE 
| 


SrgLdSTEeaaBee 


= ies 


ee TERME LAA SLR a 
queer rine 


Sg 
Bee 3 
eee 
sa 
Bei 
a 


i 


Hi 
——— =F — 


cag | 2 
i 2 —- i : 
os: ‘= =~y sop st 


> 101 


epor| 


sept 
srithtt 1 
Sar TRE] (AEST CERR 
1 i f 
' { : 
oe 
+. 


HR Oa Ee FR ic el "0 a 
satesatt sgaEe saat! Seam 
GES ER PR: OE ine Ae 
PA a a re fe aoa ae 
HR pop beces LE ee RG ae RE Re ue te 
IRENE ER AM LE ae eee 
HA Ra A ie ‘i i FYE SiS ENG RSE: CE FRB RGSS HER ER EH 
iT ie ae ane ae ae 
oe A. fhnba pa frp i 


= 2ooe cs onan se sc 


Bert gorivasetanttze 


GRIESE ERE 


serene wens coves ene 


agetGee cereneden jupec sca ras 


: eae aad ee 


ee ere sponig 


=e S2eS: == : 


guausuane 
Sceenens Coe aes Sg elm mee ae ae 


x ee 
pobre 


Sra esesusiesae Sar 
pa] a fet 


a 
BE 
FoEe 
Bebe ae 

:* Sea 
er. ae 
7 _2Ee 
aes 
2325 
28RE 
=== 
444 
EEE 
2EE2 
=== 
£288 
2523 
sxe 
== 
me 
8 
ze 
ea 


4 
=) 
= 


os be BES oe CaED SS RS EEES EN EEEEE 
SUSU UU Es Gg SU Es beer es ececenanes 


sea eaeaa desuedgescctncgccee = 


ee 
Fesecpest opt 

Hh edo 
HE (lise SOs Sen 


a +) GeaaEe 


Tie Mae Led OCTANE Aa Wt 
oe ah 


i th 


ig age 
ee EE 


ce 


Sener Lake 
Su ee opEre Haag ee sooo E oe. = 
Set Ete aEbusevesert ruee 
ee ang ae see 
ee fae eS SR "y 
Be } 
i 1 


i : 
S Th: one 

aysttehs 
Fopieertracs 

1 oe 


araene = ESTES EERE Hr 


105 


Bla tetas et ae 
sueast 2: 2202Hes iF 


Casares Pet ae 
fe ees 
at rerel eee 


2 ae Sane 

Petspasp ite pe] a 

aes =e Bees eeeeeees 
se a em eS 

iim es SoS Se Sas ae oe 


i 
a 
MA A a 


te Sei Sas Ser rases Sl 1S ies = 
ae as SS ete Peay 
Sele SG Be Teese 
at Pesta Googe bared de gee ESTE SE 
= 2 Soe See: 
Se ee ee 
4 Seca ois $eSe SEES = 
Sa ee ee emer 


=" 
St ieee Sad ee Bee ee fet 
sai Bpaot icevs bets ala beeel aida 53: 3 i mgs Pg bs BLEES EaG 
See Ss eae SS sae= bSoes shops tase Secs feepg ores ate! : i {zs 
; si33 Si: (bqes Sse Fawy est Blues tease Sis SEEs Sa : emetaes eS 
he z= Sod SEs) Reals are pee f i : x 
Ee pas Sooet foes sons mas neon Sates Booed ee j Sees: sel 3} 
3je3 ass SS SSS Res ieee fF a3 RSs agp cies SS Seige! eS F 


Ee 
= 
eee 

ee ee es eee eee ee 


eon act 
i 
a 

a A 


eS a 
Pte Hider Bcd fis] cu Bt SH RE naedilk 
epER EEE SEae aa a oo 
EARLE OLE ALE EE SRL ee i a Hu ar ceemencree 
HTT OT GE A a a PARR ahead nati diel boppedey ee Sn 
cee ae A HOE gt it aa a aT nV gE Ea A 
GPT EER VRE TLE GER EEE OR RE SE TE tet Rede oul entitiid 
a PS aT AE iN AFR SBR RR PETE REE EEE Haid HRT Pe pee 

Pech atiuhc ate enim Heidt igs Tl eM be wat eee mma Esc oma [cutie did 
cl a eri) RHE gi EVV GRR bs oR FEY Ps RE ET EE 


106 


tt 
Tht 


sees 
=: 


2 EE =ies are: : Sees = = 3 Es = pee 
= Fast sas Spas Sees vanis feast Das; sor St: Ss Sei biep Ses se +o =o 
= bg SeSet ieee: Sass eases es seme: Spears z = 
Seat age segs be: Sieg Seis ES i SS ES pa! Sas; ae! beets Se 
ESS a = seiner of Bees gy Res SS: Sens tp oes ees SS Ef = $ 
aan eee = owes ones roe tov y me = ra > rs es rg sj sees § 
Sin Ss petees =e Se SS. S25 zs i t FS i 
S: Soh Sans Byes Ye eee eee Rete ease! i. sey lS fees Epeys paces Pee See 
mses Ss: best ee See 25 SHB Ses FS pe BEES i 


ae 
ae 
eee 


pe SS 


{iu HA 


ae RL 


HE RE 


ts 


ut 


Lia 


E 


on 


geseatosat 


ye 


HE 
fe Se 
aS 
+? 


RURBERONGE One Sene ne 2 


109 


Buia anata 
aes EE baad ins 


a Oe 


Te 
— 


rary 
Hr: 


oo 


{Rees Sessesef ofa: esersc:=vo-s erat set 


ae 
ee 
aes 
eee 
ri 
BESSER OG: 


a 
a Ga 


A 


i 
opauaguey | 


2 
i: Hoa 

re 
suite 
HERE: 
EERE 
F= 


oR WOGT Er West EF Ha 
i Bea 


salen oe metas 
BBESERGSIDEECEGERSEE 


ni: ae ie EVE RE BG FE Re Gee ae ae es 
Pierre jie Ren att 


ae aa 


ce 
ae 


btet 
Ce cee 
arieiareestea 


s 
pte Fea 
AERA 
aan 
Ee 
i 


ee e | ea 


an Ss = so Ee SSE pase eee 
SS 2S SP SSeS SSS 


me ae 
8 


sees gee ceeeces 
ee 


tF ll 
we if 
"AN HT i FL TRH Hua 


<5 


Ht A 

Ina" 

Ig ER EE 
i ' 
al 


= 
a 
oo 
= 
228 
Sees 
=e SS 
== 
sees 
Sees 
BS 
See 
== 


re 
oe 


erie ee 
THe HAL CHE ne Ha 
(oth Cleeuegnne 
i 


HT 
aaa HEBER REET EER 


shally 
penton corse 
ad 
wi 


+t HATE it ere ABI THE HE cane 

ii ee TRA etter sth tata | 
Pa OR ER TT Aenean eR saan be abe eae — 
ie Hea 


ists ei 
ES 
— 
ane 


pas ease St 


+ . ats ram HEE 
1 iit, on Bae i 
od Aa % 
: 8! i . ee 


iam beens i 
6 a 
: A ates 


S2 e2scSSS2GSeEs 2 
sccuauenseaauega re 


oS 5S 4 
Sn Ses Hittees 2 dae, Ric uil at dasiui? stBhdetEBt tai 
dies nee aes 5 at os ee EE ee 28 


"C4 
eae = 
neste | 
=f -t 


Sesatt = ieee 


be 

Te 
HE 
HE 
ce 


He Sn Ri 
CE RE a LE 


mee THUS 
Ll 


sae i lll iicakaalios 


be BR an 
See AE An A a bea nc eA 
115 


he eau ee fa ra aie ae Pf | 
peer tates ey eee . dala aa 
Cee PELE Pte 


=om SHC HELIO 


Der TAN a: esis 
ae ee ee 


oH 43) & 
od 
ieee 
a: 
re 
Wie 
ly 
i 
H 
Ly He 
Fa ; 
Tait 
Wh 
HG 
[Eas ceees 
aii 
thy 


% 


tiff 
Hl 
iat 
iit 
iii 
iil 
fifa 
if 
i 
a 


: 

i 4 
Gh EER ERE 

pape bl HiFi 

nat 


i 


Bas 


i 
ives 


ue i 
Tnace ! 
HR Fi a ca 
iH AE 
HN 4 il TH a a 

titi 
a BEETLE Hs 
HL HA ARERR eb 


ae Saee 
pee TS 


Seite 


i 
aucenaMars 


a oa Nh a ra a 
if Sgt Fg RA GE a fat 
" “a a aie ae i 


a a ay 
ae TT 


Baie be 


* A Mc” RG oS 


; 
cy Sah ETE ‘ 
. ; | ase { 
jc.) eae a Re Sees ERS Pte oe Ss 7 
ys ? bake ; ie ee 
Fo S488 G5S5255 ego ures se 
7 ee = Be kid meee 
St - om 
tat ; I Bares 
na aaah AD ee _ +b -- =; ~~ 
tal ee Se see 
= { Lt a ae 
| | j H 


pot tstetetnfetpntat tonite a 
SHBE SHEE SBRE CHEE SH 


ra adoc pimp ot 


. 119 


faa RH SE Wb a HP PP 


| re ae a ie St a eee RG GAH OF tae 6 ] t 
See SS 


120 


at 
ik La poe es ees SF 8 


COP Mirth Pe ee eee 


seam 


E 4/3] OCTANE. 


{HO} FILM Wan 


: ee 
4 ‘ 
dolce pet aba 


amine a bit Shae te es aH 


OT Ta ee ee ERT a MPL 
pa es NS FL Fg 


eel as a a a RAE ps ; ee 
Son nt eee eee eeetio 
t i % : 4 : ae 7 i 


Ste bes bee Bs C 


ae Po a ioe ave rete 


—_— 4 3} 
9 pea ge i 2 
etsy Mae 


pect ey Seem peer Since earns See a ® Yee 


EEeean 
Ssfesteniael 


se eaetas ee eneveataat 
aS eeetestaveces 
me ae 


fag 


431 OC TA 
apes (oe SES bits 3 
heel 


ple a 
bees 


jeer ee 


af SEEPEEEE 


be Senate Ayal pert alee: | aie went 


Bev Sr pr pe ah gm 
Ce ln ena 


au gama Mu REuATut au 


eae eo 
eae ounee 
a 


. . + 7 
eeteeetl Gel AS 
= T- _-_ ~ é 
SEEPS 5 
25 ooo Ss = eeee 
Pa =| $9 ES SE Bes = 
eT 


sistfastievestaag aosteate Sleosaee 


S= 


ee = Sec 5 
=== Sates ae oe 
i= SS SSS eRS SSeS eR 
8 es es es See ee 


ai 
he 


} we i, 
i 
oe ess i 
Bacnai 
ae 
ci 
In: 
7 La 
a 
Ate 
a 
il 
‘i 
b 


UR AH 
aH 
Ma 


sel AR 
HE BLUE AER 
ee A a aa 
ptt be 
et ia A HEN Ie 

it Aa eee FAG FL: ps EGP ECE CRE 
ai oy As tet faeauinnes 
HRP le VOLPE RAT UE STPRLLTET TTS. Habs BgE PERMEATE CEE RR HEMT GER AGRE iff 
Geaemegs || @aqgesegstes veges gees 
a aiein cre ae AYRES AFLG SRE ESP EE 
potp eof oh Ht fp OSH RE ARETE 
Hen fai care ham otal ote an SH a 
Pt apecahet ald foie oa a A A 
HE PO OR a “age Fp AAT TUTE FE Fs AE ibs AF FET 
a RTH 


4 
: 


ae Te a 


seguagecaeee | 


peer oe cas Sa Say bas IG Sat ¥ a 

_ ' : a : t + — ; : 
ES ain aap ie eae at - BSEESSESEE CNBR ESS 25” 
ie Ve aes ~ nse ac pan Bs ZafE SS ee Cy 


a ena 
» Sy % 
= orn 


fa et 
2g SslSSS SSS 


127 


= 
“BESGEESEUEE ne 
‘ Fis eis Gee eae Be 
Sec” Sage Sb Se: tae he yp eg lM FS Bie Sante B 
ASS SA SSB bald Fae : 


upaua 


731 TARE | ania: 
aD: 3p | 
Pree 


aa ae 
aca 


ESL a 
Eee 


Ee 
gene a 


feat Sealab ieee ane ne 


SESSSEAGTSuUSETE 


rn 


"Fi 


a Sooo eo eaas rey 
BES: 2eae 


ne TA oe 


fp 
= 
iE: 4. 


5 
t 


SesGSseSE8 
Sa gees 


tif 
it 
itt 


Hii 
BAL ae se a 
tl a i BR HULG) SRVRTH R 


GHAI ERT RHEE atte ARERR CEE ET tepet 
ET BU AAT SEAR RR ARP 
Ee aL a . 
AISA” AR EN A, 
HE RT ECE i peepee deb itihit geet tad 
A AIG Hn ice nana Hani 
A EEE RT ee BUTE EGP ETL PY PE RR Se 
ce TS Ae EE MR a A eA 
AE at rele Cee HH HOA A i 
HGR EEE ERY TEED TER TE SALE 
Peaqeat peepee Spe dd 
HAR HPL i oun 


fei 
A EH 


| Misiar telat 
Se 
beer ed 


Loft 


“a 


at YH 
re 
a 


| 


. 


i] 


104 
i i 
Fie Cae oe tel £3 
: big 
PR WS) SUCRE CER ead 
ie a 
dsp GRepl me Bnbeowehesouia 
! ! : 
: i H 
Sie bested Soeties Sein cated Mais ian 
athe [ede femees Fat| 
' ' ; 
; i 
t i 
ce fed ed fi Oe i 
ef 
an : tee 
beds a 
Peak 
7 rd ROS DPD ERY titay ES pare 
poses Mee Lae Shs ka BOE 
it! bat via aye uit 
T TTT TT 
itt HHH En Usd ih 
ra rbot bt ij ae 
a tf ; a : y i 
at ee ees Hae 
aa Gite Ht 
ed faa $ht} 
' ; or? 
Hy tb its iH 
saat ETe: Bate + 
iy ae tte Ht 
HRD Ha ; 
tes ia ii 
foe GPE SHU Ae et 
ee Tahal 
| eka Cea es 
pe Te 
tt it 
meat CTU 
it ae 
bones SEO 
atts 
285 
IEEE RE 


~2 B 
i = 


‘ 


TTT 


og Te a A 6 a a 
iN tn A eM 


r t Hf : Sf RR Oe 
ioe i Lik ies See Boel been Foes 
if =e} sate ae 
te: ‘ Feige ea 
ie sfesibcteits test 
PPP Ne a ee 
- : ack ra bers © 
EEEE CE CRSEEE EEE ERE 
ley ee, yl (a Piates bests Ser Pe 
ay as eS 
eae fick oped "yy 
j Peony bes B : 


(acre eeaeaee 


cae fear i eee eee tee Me 

“a mse) epee = ish sei Hoes ; i ye” ! i ij “a 
srt Sox fi ac oi for t { = igre eS fees i : 3 H 

=-t-- b -+- = sje haet See Eee a aoe Oe D Eas aed ee ee is 
eis eae: crea eres Mead Sees Fe here Ferd CNN fee as EN Be | ee oe i i i354 

g Se 286 s6 48 05 22 G5 G0 Ree eo eRe 

5 EEE fees me ae Re eas BRED : g 4 Bros 

S255 2p Se oh 2s See Ree eae ee sss 

bo rage pa) Rn | 
— Me sae = = + ae 
a3 > eS H RR RG 


EP EEEEP EP Er HA 


SHH MBIA AEA 


Ss | 
ae =o Eee Be a 3 


seedy | 
Eh 


=o 
eee 


tae 4 


| 
H 
| 
| 


LOE TANE: A 
SRGHSC IC YIr30ReR 


ad ¥S9 


ae 


Fe cael pent cecsBeat ect oenthctett eacedkcoentetenierackoecot 
‘ t t | 
SEES OS +--f 4. 


2 abr weer webs Seer eee 
ane GR WH ES EU aE SE RRER GREED 


tf: HJEEES RE: j 
= as 
oe See =aeee aE 
L: seus esegqaee Re Se 22 
Seba Toe ee 
on Ses Hae s = oS Se SSS Beae ae 
S28 2235 SSeS Sa cyeay sas to ms Reba Saas 
aes 3555 tpt == SES ay of -h- 


133 


ee 
ie Goes o5et 228 7uae 


Pee EE 


ee et Ell 
Tet zee 


ppt 
} 
| 


Te 
Ht 


aay 
Poca 
. Tt 
apt tapep abies, 
ane 


aa z T 
Bey a 


soc Es So See ae eee eee 

is SS ae . 

ee ee | CETEEE at 
> = t Fra Das 7 is 

Ss es iS eds es roa a Sas os el ee ae 


er Se 
SEE 


vei el Se cee OO De 


228 
a 
2 
eS 


oosnco sane 


id 
mae 
iain sae 

#5 
Ee 


i = Hie mei izes a ee a Fa PG Ee Rae 
peecate 
tee 


«cage 65550 GbaBs Seqbh GEES: SbGbGTRADS SmbD BEES 055534RNES OI : 


Me A i | 
a ae TA ae 
WS il AP A 
AM AE a 
ti 


HAS LTE if 
GG RE RN 
i ptebe bed ee tet 
A a SO tla 


Se 
Bseees 


on 
HAH TH 
ANH 


TH 
ie 


PRreE 
5 
pf pteg 


aes 


2 
eaee 
aut 
ecw 

as 


Hd 
atid 
Pt 

Ri 


= ae HE jae 
P= oe eee 
: > 
SS 
ES 


=e. Ba 
ae: 
= 8s Ee =SE 
Se pe 
Bei Bae 


{ i a ae 3 t 
a eee he = t SER TE Coe ToT, RET Serer ASE i ep: 2 4 at sr H 1 
’ 1 ! 
a. el ake seepoescs 2 ee BORER ats. 
<; ir ; iv ey 7: ‘ t ; t 


ne SEE Se oeeee, Sesge se eeeee! 


2-4 Em oe a = bo aaa at. aa po +e cE eee See See ears Ie 


RIS a SL TS eA AN ES 
1 : Hy | " 
re, | a a | apes 
aie ah) Me eae SA: 
3 Sebo Ge ac ‘a ae 
H a { -+--4. 2 4---- 
* : Vi | - _ 


- +) EEE ET EEEe sueees 
al Oe eee a Cees Net see ‘ it 
eae Oe BM ast 4 : ‘=e = 


EF a 


; satestez ts Heezae 
cae 


S2SReRSE SeSee SS 


oo ” - - . 
' t i 
wie H +e ot ee ee H — an Tar NR eee: ee | 
‘ } : | ! { 
; oe ~ t oo -- - 
' ‘ H i t ? 
' i x \ j i ; a BBE sk 
Si; ne Bra ae ae 5 
i . : f] . { i 
ij i Sant REE + | i ee a aS * eae! meres De ME SCP SE 
; SueBeEe 4 
= . 
? u H 
t ra Te ee 
‘ 


139 


ae ne reper 


\ i i 
det ee oe ——L ss “as a ae iss ia a oe ae 
{ % : 


i ‘ : 
4 i.. + = : ‘- i 
1 
pop er Eeew Seal wEERE pa Seer ee ee ee ie 
+ i + -.+— 
; : joo 1 a4 


ry : : ; : . 5 
H ‘ F $ : ee tory Che wis. bay sa ie Sb rae foe ns or par 9 ce te gr aaa tt: 50 E << -4 
Ee ee ee ae eee re a eke SEO ALO Were eb se OS ei PO IETS FO re 


‘ gee : Meee aos Fc ae ee. - es ieee a cae eae ee 
- 5 5 ie ; fae ' 
1 hd De Rr ae ae tiB i my eee = 


} ' 
{4 - 
' 
; aed sesseaeeaes 
i 
i ; 


Ms woee inn Gaerne es ie — re 
a j it | ss a | ; 
BC ee 
| RR i Pe Se SP | Bask aa= 
at 4 . ’ ' 


Ree en eee eo Siar SET Gan tie rane anoles niin aero 
i i ‘ ; rest Bane | 


a 3 sass EET fit hie 
i { { 
fi : i a MES = 


pal oat a 


—_——— 


eo a eae ‘ee chee Oke 


i ool Pe) ee el SI es ea te eas = 
H i ’ ' ’ i M 3 
8 ene mary San Se Ee Be feo! Ea i Sal ers a fee aoe 
: Fel : pe toes at rf 


u set cei hats - cota ee ass ot 


APE Pi tal hl 


Hee 
+h} 
aH 
I 


= eas Relies WEEDS Ws cS GON eu: Ya > Ss Oe EN a 43 
Saar was ar iar Weer vase wear seve Weer aet 
ius Reimer wages ons nastedetecovesievectarase= 
i H H H i t 
j ! i i : : : i 


ee 


147 


a 


fede ge 1 a gs = 
pe eee 


hia: 


Peas 
oe 


‘ lie r- H sae A 

H a: ! i 

tae wane ease pot saat ape a de 
+t (8 DSRS AR bras eat i ; oe 


; 4 Py { H t mh fois 1 ‘ 
ORS ausEGE Sse: SHEeHOERE 


ot Bem div ce orb agen gp 
aco fetes Hee 


pet tt ELS 


i 


t 


. t { 
‘ ee oa 
SAS ep SE esa Sey a iA as 
i H 
ot en iM a — ———- 
} oe 1 1 
oS oa — oo <= — ss ‘ 
; i | | : 


+++ 

Pu ic oa Ae a 
: eo | 

iy Se ih 


= cs oe So | : : 
~ a cg j i H ; ‘ 
ae = = ' Lg +! ‘ H H { ‘ 
SS Sag ee SS ee = ra ee oe pepe aoe See ee = 
x py ao: = oe “poet I i aa Set H 
Ered 25 ese a a 
fe As) SS Ss Ss RS Shad je : Li 1 
: : } Ee ieee “tk So = Sor BEN ae ae Fy SR tine | oa Ape: eS: . 
St Se Bred ae Tp oe Pee at t ; ? t 2 ; i 
Ses Ses: aaelaaee ieg e Ee 2s FS a! Shee SB: } t $ ‘ 
rome 3 Par 3 m= = Ss ; . = 
GE ee es eg ER = | Hos Rese Soe ¥e 21580 eee ; ; t H ! oe 
~ read re “hrs ot) oD ae po m ="77 pie coe Case at se ‘7 moan wade: . se 
are * i of LSE Se f r x 8 : i : t i H : 1 ‘ 4 
Ag ft ft ee ee as ee ee ey pep ot ft i | i 
ik See ap ee ip Pigs ag a ee ee ga) Ciara AS Nas Ga eect a Spey sb 
mt 3 epee a Se Se Se a ‘ ’ cae ; 


re Hi: 
rf Senegrresaics 
pages coger? aa? LASS EEGEadESESRGE 
saesneat Cr coset coeeued Ss SSNENESS ES 
Pt AS Fn GS GP GG ih SE a saan aaa ea enae 
Cr eal ANd aan ia a baad @ 
HEP FO SRR PRE sn HT ELL ant > A EP amanda Se “SR HE ST HR 
ESE HB UP 0 GR a es UL saa: ri iat Tt dt cas 


150 


; ei a GB 
GS ES le a Be ai GT 


4. 


; He ee : i j 
oo mle. 
4 | ears : 
ca} toes goeatdnee} ob. is 
} 
mee ies 
th ; . 


apa 


aaeae =p “EAS bee az “Heb 


ci eelessese sess ae fasredonssfssrctent: 
eet ae 
hs) So i ke Soon coe saa Ser Year 3s a 
4 ds SO ae we ees ae Sea Eowarase! ibeae ae 
ieanmemeaese waies = sidas tosfasenisazes 


151 


n ‘ , H ; ~ — 
: j-——- 4-4 a 4p ——— +—@-——- H fe 
ata PE ei BE SRO ey ‘Z SE ets (eb as Re PSSM 2 FEL HOE Oe Ee | i i 
i : : por i ! i H i : ! 


a jin ome! rer a ee os 


(GHEEEEESREES? 


| 


i- 


me eeag ee en Gveceectececseccesccres: 


me _ +++ Re EASY | - 


SB. 


rae: tg: 
eee ee 

t t 
i 


Bie aed ce 


ey ee Se ee + Hg -- java: oY Oe ie See ce +--= 


' t i } t 4 i 3G i 
+> er Serj ae ES —-—- ra te anne 


f i H : 
sees oop a tn St re 
i ; 


t Fi : H ‘ ‘ : $ ; 
Sree nel See: ee ee ee i i : | A ; 
LL 4 : Sqemtaess pages ee pares - 
i ' H H : ‘ i 


ee 


Re GO ga ERT LT HM 


aaa ae irs ger wa: eS oe eee ea 7 
i : ‘ ' i { { ee +4 : | i 
: ; i re date We pbs ere ie ; 
' \ { 


an eee = 


; ’ 
ee : Polis fre Yeti CAP OR: SAO ANS Ad see ee ees 
' ' i : i \ } i H H ; Vane ce ao 

= od saa? earn (a Sn naa Rn Vasc: (neat Gaim ES (RISA: Vass” imate Dee pen, ees ele anne a — ---——— 
' 

ee ' San oe Dae TE | t ! : 


aed fon Pepe cbe nde pp eG 
eee: (etn TOON (Oar ge are er eR te meats DO ee. : } i i : H i : : 

: ! : SE ate SERIE Pick EGE GET GEN ne es eee eae 
: Rt eve 1 4 t Sy ea fe een es cee’, RO i = wae : 

8 { H f i i tant 


i f Pr a eee i 1 \ i \ 
Sab ed ek tL Rap ee hp 


hana en fn lp 
{ 


[ooo i ea al 
aS) Beats Reese Nemes ione) Vase mane tT Cae Seer oe ae —H 


i: ee ae ee Eagemeges oon : 
SS RS eee ee ee ee ae ee ae a a 


BCS er Meee ere a 


H > i H i : i i \ 
5 iat ca Sl asa aera heal rn cca aoars rar ii ica ar ae ———F--- 


156 


ic Se ee oS 
Feasriere 
be ES bef Be 


Fae a eo ae OS yo Bs 
I H A § 7 j 


eek i 
| oh Wey ad x ENE PEE 
- ' 


: i { ' i i i i i ' i i ; 
aaa a — ja ee ae aes —_— a Saran Rare ee Tew camara: a en he hos 
mae Y 4 t : 


pie fe pe BERG eG G2 cest rx oo acne ee on <a 
2 Rae | IPR: Mees Peeed Re Orla SAEED Sa eI PEER (Nee ee Sat TREN Nee rT AME, ney Wea een RA j sl } 2 ee : 
is SE SS ES SERPOD ES a= Ex 
4 } a ey ate r t 4 ' { i A : ! 
t i kpari’ r ct ay pop t- 3 Sa oe { ae Sey ae 


fv ‘s i | ! i H | { = = 
. a 88 8 g = & San a eam oes aa we] sg mf 1 s 4 4 
— 5 a re Cre iN 4 ser a Aa ia ae a eS a — ew meee se 
aon 7 aS Si A, ee 5 BR RS arcs pete | Pe ; BE a 
SST aay ae Li So is es to a WEE INGOT ALT IO Gi 2 ee EE Ee SS Se a ae 
i : ! wee ee eae Ce { 
Sap ier oes ie [ME DE SSEH OE UH RE RG GK Se Ge ee a a ee 
' ‘ + . i | t 
| 


‘ ‘ 
a lt eh 


: i i ' i Pa : 
a po ipientahnde — SS ee ee ob oy omen he wate te a eee Sree pape oe bases fe apt te eet sem eee ee ween ajeenens nd 
am 4 basil 
i: -- peices | ister — aco Bal 4+. at steht ie eS eee gs me ae 
sel : H i aed Bi - _- i fe noewics 
ro ets eee oe we —+ Sone reverent Coreen + EAnwae 2 San anes ee 
- i - - b---- * . af { a 


aogensestseent: eeecksanatea 5 

aon pe tap mae Ai a Vea ial a j = | i = -~ 
+ ! aeanan ane anes ee kas hee eer se | P 

—- Riis — sit oe “te fi seine ott _ . 

+ } ‘@ -'-- 

t si ued j++} -saRCeanes a — pe et. + 


~ 4 


eat ea Ree ere 


i 
; 
g 
& $ 
b 
' 
F 


= igh aie al bla let aS SS SecGimstaesecek ate pS : : 
po ‘g wet apd ol specs cbse sspt je ge- Ld ee 
a See ean Sens Soccer Mees noes soees Weucnne ees aren j bs: 
i { i : i t 


ce i ie ae fe haa 
ta ett RE es pt Em 
pee te 

fil he CE as 


i 
cae: Weer oe } ! 
apne eeeape eee mente easton -t- wt ae. 


~ ~ -—— - — -——- a 
' 
' 
— = ee Semieets 
i i 


rt ha: 


<1 
pane Fy 


EAN et, NG gee en fee op i 


i ate a = 
: BB pcg sss , See oe ee 2 ist ies ikans (RR? ee 


159 


STIFF PITCH ARG. . 


B 


| 
| 
4 
+4 
' 
( 
“4 
i 
Me 
I 
' 
[ 
J 
| 
[ 
1 
a 
ao cnet" SCE 2 
fu rs . Ls ual FY : me + 4 ‘ 
pabtouancscenccnne : 


4 
rom 


ee te 7 | 
40> 
| 
03- 
i 
pes 
are 
| 
tC 
ci 


[Eo 


BS ae Ree See Ee ENE bora gt ot Sey ede 


BASELINE: 


HOT FILM WARE 473: 


; gecece 7 ae 


1a 
elig bard 7c! ze ber bers: 
{ ia { i t 
See ee ib Bs See Seo) SE) DE bed eae aes ae i 
| | { ! i ; 
H i 


SEARED 12n78 
BSSEESSEEEESES 


Ba popege ect 


SPESeSEHUSSEETE 


ne ag HM Bin ve eee ap 


ve gh 


162 


c 

ey 
‘ = 
ieee | = 
Fa ga FS 
5.2 28 | Ree ae HE 
Saat ce = 
Ly SSS Soar aad sar GSS GL ETE HBET ERS TRG ni 
(i) Sooeneeeee ssUuGebuuemauteouseaucseeare ©) 07 2 
Bae te pnd pte 
wb eb esas aun cess dada PEP GEEG 2028872002722 22 
bee ee 


ee a 


tah Lope pqs i 
Sie ae ee BS ee fe AOE Be | 
oo : rete =o greg 5 —— ss ard ae ne Laem odewe a +5 -: ope _ —" ==: sp -- --}.--- 
i hd : i é enti fb: Joa Eee 
eae : i et j T a : : 1 3 
ca ie ee el Eas AUP le eer Weep Ga ttj cof 
: ‘ i i f { ' : : =a zi 
at oe ee i ‘ : ( ‘ us H an} 3 H ia 
+ 3 ks ea she oe See ey ol Meekeeiare! ee ie Pclweres Le: my ert be 
a me "I | = | meets 
Sis. ons eee oe Bamunemens re 
Sees ae ewe Ere 
Ae OE cl Pe RS aS 
BI ts EO B= Bur ‘ERE == 
en ee a: Ec BE == 
zs EO a Ow me Fe 
a . ee 
aoe Fe Os Se Fates ee ek ped 
‘ ; : aia 


ck ett | ies 


H 
Ee ie ta = tet 
pee eG, ane pea 


; 


hor 
a 


Bat 


aes 


Loewy || 


ir 


arta: | Anak: 
itd 


: 
CELE ELE 


Agee (0040 40004 Legasseaas uoee anes ooeed 


MBE SG Meat 4 7g 
gases tive S.AU-BL 


Ababs beans i 


te Te TebeeT 


& 


je. 
Dis enshinnion 


. — 
‘ - 
-_—-. | : 


moet (Se ee 


164 


f 
% 
£ 


4 
7 


' ‘oat : oa 4 SS -—4— ; | 
pep REP Boa f= are at (ian 8 SEG { 1 : A : j 
er ee oe eee eeeececae avanti ces, 
3 mtb te td ‘ * 
“aan | : BGR SUERMGagsdetistes ce as 


ait 


sewdeuee 
1 : 
a 
—-4 
ro 
ay 
Lab 
Bi 
= 
o | 
5 
| 
| 
wal 


} } 
phe) HO SO a 
H | | 
i 
T t 7 
bE ee 
| i! 


\ ‘| 
\ 5 ei 


a 
4 


| : Rake. 
feoguassauanea’s EEE | eagle: Me 
ot ahs : i i 8} : :§ 
avnioe ance Le a atc Fa os + i. e 


anna BAeee ens oes cnet man ame Sete 
3 I Ed t 7 
} 
t i 
i} i 
i ed ete) aR is 
| fe 
t 4 
js) Brey CF 
{ 
H 


moese 
os 7 

a 

i 

‘ tie 


i RE Be 
t \ { 
== 


ae re Ce 


eene wince come 


SESE 
BS mie eee ee 


SEES rset ae 
B Sees og OB Sabd SSeS Es zoe Sece os fons 
SoS eS GREE soreasssusszel 


ao MRM 


Mii HafSSEETE 


“HHH e 


HEDES 


oe 


a A A la 


aff 


d Bebeproceteseaapeeeeres 


BabootBeGhad ws gee 
! ] 
= Re 


HR PAA Gs tT 


Ber 
Se & 
#= 
a 
Ra = 
ae 
aS 
Es 
ed 
=e & 
#E. 
Ejed 
=e 
ee 
ao 
Bee 
BEER 


ha REE | 
ep pp Sing gh 
STA AARAASGEELEAL 


aH 


| 

ict. 

. . fs 
~} sh5 ‘ 
ee 

1 i 

; 

: : H 
: | 


ea 
= 
r 
Lf 
PL 
a 


eer ty 


t 
e 
5 
! 


— ope fp PS 
Lies Et eee ee eS : 


moe eles EE 


168 


ie 


: 
ae 


Buesguas odes: : . == 
ana aoe ——- oe 


aa | 


eae 
| | 

somata dn xsas 3 

aneeemeceaecce 


SARSGE Tr CEI Re TL 


fatale tebolichs ak cateiet w 


A Set: Vee Per aed eae! Wr: et | re: [ses ee ee oe et 
: t i ; wT i 
py ab Sassterttocs 
SESE SNEED BRET ES C oe Tg 
fevbdin tee ya ae <3 ma es ae ae ih : ms 


—+—- ae =ee 
’ pee H 
os 


ao 


f 
» 
: 
%. 
i 
:s 


ar i i ; i | 
i 


———t-—-- | ——_++—--- 
BE Ge es 


meg ea ee 


= oe 
i 


Pelle 3 


t 
4 ; 


spies segaue 
} ! H ‘ 


S| se) 
= 


ae eee 


be ha 
caueee 


: 


ees ad SE edd Pas ASS ides isaa ees aes 
' 
1 
afore 
+ 
t 
i 1 


ack 


| H i : 
~ - . { 7 - - 
H } i } \ t 
{ ' { ! i H 
} Pees on = -~ - ar sha. edbeve Pa ° gore é 
i | i | H ! 
i { H 
7 P mem Ceres 
: H i i i 1 
Rake a oabiess ab jcoetietacfice seers ales ¢ 
' ! j \ ! | 
f 1 
ei: i 
' i 
| i 
' 


Perase por 
CECE EE 


«tee. Sere ee Seas DOYS PNB ey ADT ER a8 ae ! bik te 
pen oa | 
1 "3 U oat = 
149 DCRAVE Nua@eED 


175 


BASSE CI0838e 


shins os 04 onteg EN ESS SUSE SE ESONEE 
3] AUGnneaee ae Be Se Shes en 


ae 


L amr SS 


‘ 
i i 
wee on + ae: 
ES: he Sa if tom eee 
: teiglatn i 


a eteneqaeee fe - t j : at q 5 2 
, 4 ! é . : 
see ee i | secede er ost) 3 
: ' } ; t . : ; ; i 
sed SEs SER So 4 8 


cop nt tg 


; 
5 


=e nan ae ae es LOIS NARS at Sa: it Bie ies 
sees ee ed 


: | 7 ear ae : cae Se as Sh ao Be 


i i] 

i t a oan Sak eae eS a -———- Pr Sie Ny eee ae nae 
+} i t { 

i ‘ig —— 


samaa0 - V138 ‘ONY WOT "Wa3LV1 


—— a es oe arr Sa ae. ams ow fer seo oe See wanna niente 
H 


a 
Ad a 
arr: 
aus 


fone 4 ae 
Hoseen eee 
! { ' H 
| 
i ' iJ | 


dendcleb ict tebe WiC Lint Cd Pal 


a ape ed 


puesevazesesata: 
Saab ogg Baad GSES ose aco ores a 

FEE Te 
suasedesete 


‘ ees t 
: 
: ae Ti war fist 
SEER BUEN WE ERE Tea 
: <n saline = qcapeevanet ea ait 
: os Su Be acaeee 


ait i 
rt. “n Re 
| en 


od 

ci ee = aie 2 ofe 

i H i 

FH t t | t 

| i | | 

oe ioe Seed Goren <- feiss See or Sean i pethees § andees} 
| | H i | i ' I H | ' 

: t + t 
H i | | i 

} | 


ee 
! 
~~ ++ 


eaieleeia: elakiae bak Ee or bee 


eff ae ey $f 


SEH et is : 
{ i 

a acpi fb 

' { 


in 


ae or 


aE 1 Re 
pal ope tel 6d 


pe 1 ae 


a ST ee RAN IA TN 


of fot Se pep peedtt te Pee cd 
Beregiserreze esbecdestestazsestacteis 


: BessCesuerreesst °s 
TES Eb pe ee eee Suet is 
satensersgeuesaeerssts papengedar: 


sf assed Gs5a Sea SeaeGraaETSeey 
Senco acaescceEeasar ares iste 


ie -+ i 
Re - 


ef geeeeer 
namae ima eerie SEERESERERESECEE FI 
Fy ar ea ere ep eces eves peeeea cs Guests eceeeceeenees: 
| PBRRSRERRHBuaHaeb tage 
Pi aoe pe ee = 
chee mel : Sere 
ctl BEne Sat SRE GRINN SEE Gace ee Bee 
ee SS SS 0S SORE FSee SERE SS Be 
i | seeeecert 
EF a) Be se 
was Se | ae EES 
5 6 He ee 

Bibs HE ected 


Aue Sor Sees iaes i367 Tass Tar 
muvenustngraetiededtitaeis 


+ a 


al 


| : ' 
! 
' 
ANG MC = ‘ 


184 


Lf 2 


| 
fuess 


ee a 
a3 Be 


{ 
rt te a 


aL YS ii 
jewel 


Pe 943 
)-24 AOEE 


aitel 
ee 


eee 
a Sueae Tt ah 
ESHER TE 
ie Se Se 
RES Fy 
7 


BIE: 
re 
Bc 
28 
a a 
aes 


: + a 
Hi . re > i . : ‘ if 
i an Seca teteed Coe 5 ees See weleteoe Seeae Peas Stee Spo ee 
} t Y i bi y ; 
rk t i ‘ i 
: Prater ; 
ge etl ope: ease ees es aS. Se 
: i — 
4 i Pane (eee j = jot 
: | ; ; : i + ae! oe : a . tt 7 
i i 1 t ' ' it 
; = po 7 
‘ ° i ¢ 
Per ete : Ske pr Ger i 
pine I. ! ‘ i 
Bae es eae Rreie 


eueaHaneaueseie 


| 
eae ee | 
me UF 


fehite 
i | 


iy 
t 
: i —_ 
an 
i H 
i 
1 al ea 
t 
1 
| 
i | 
‘ 


aR Seneca 


So 


AD=A063 711 BOEING VERTOL CO PHILADELPHIA PA F/6 1/3 Ee 
INTERACTIONAL AERODYNAMICS OF THE SINGLE ROTOR HELICOPTER CONFI=<ETC(U) 
SEP 78 P F SHERIDAN DAAJ02=-77=C-0020 
UNCLASSIFIED USARTL=TR=-78=-230 NL 


ca i y 
rae 


EF 
ia: 


fee a 
BE EEE 


nd 


Pek 


i H 
tote ee 
i 1 
SNS aren? te 
! 


| ome 2 Om « 


ite as a ESSEEEEER 
gSesaevosssdtcessteceizisc: > 


194 


zairis Tot i REHSE ane 
BE fGRE ESEE FREE SSSR CSRS SER 


= semaueaae sna: Eeees 
Baseesestasstariastsseciecs=:.: (al 


pige a Bene 
Lo an = Eee 
OTE bes estoctesttsteccsestes!: 
Sey a leer Pare is 

} fey b Steep i eee i 

es ie ae ee ISS Se Te =. Se ve ates eT ie ae 

I es : j : Lins ‘ z 4 
. Fie ! : : et i 


PR per ‘Seem toe Deeee apes |S IAT < = a Fe) om aie 

' ' i } : i { 

} ! ' ', i { ae ' : H 

4 Pe? sees Weg Cook eee RY ene Cait ya A CA (Pero eee PR He ei 
: ' ' 

o . } | 

‘ H i | 

: few nahews 4 + 

; $ 

‘ 4 


195 


; 
ili eet —— +} 
} i 


ie Se an pew a ee > a 


es a5 EneEe f ee Ee 


=ESbane 


% i SH 5 : 

otis Contos Setereeeen Smeets oe ees Ce ees : --}--<2 --- 
1 t ere 
3 St es 
| es Bae ae 

3 i % ; H Hy H 
! Be eet 2s EEE 
as att nie, ai } = rer ch ee eae 


eet oF nee enar s: a 2 


Se Ey Ee ve 


fe 


seopet et seseseuestass events: 
f Seneca z gegcescsaascess. 2) 
Hieseseeesere Bustseresncssieviesoesiiisit: 
fap A 


asec s5°" 72° C2550 SSC STSsEs 


199 


i le ! 
=n (Breed SS SS ; H ! ; i 
Prat t | ed nae =| e | ieee ot vat 4 : 
an arntnncten spain bites 1 
SR a bole bossa RAT GE oe Sa A. neon Cones: Serie 
See ee, st [oe daspaid es ee 
een crt ea ee See i we Oe aa b> + am 
Dans BE Poy ; ane 4. 4 mm se or + “ada os i 
; : pis ELS sate a —— mig? | 
bts se sh Ate +2 SSeyasns Soars Chere & PY oe Se 
2 2 Saas NES eae LAG ae ee eae ee ey { oe | 
| mot eae ae ent weer Beh. ? ; 
ode SeRGRn HS Paces mee SE Pe a 
edo i ay Se es es ae et STS Or ae > aie ae 
/ : ‘es 
e 


A ; 
— | 


t ime a ee ee et 2 a sak ui 
+ ; ah ried " ee ae a Saaees 
{ i ; i | ay 


g 


Lice ol wd eas ee Fae SEM? GURSMERE MEGE ee 
Err co pe jt | 4+- +4. | : } 
t 4 a a ail Ui i'n 


8 
‘ot eae oe ws i ean Ae 
eaters Mee A TE Ss H F ’ 8 
H SF Gentes are Ae SONNE fete 
noe Sane: a Ee ; os oe ¥ Beh T osinn stencil 
ae eer es Be ta ! { + Sal SS a 4 ; 4 a ow ; 
; st a ; i é + j—- 
He xe a Sa oS: WE aS: ee | 
poeecieh a Bet ets --4.- jas aks | ea 
Y = p+ | ca oe Ria eee Leap er Rae pe 
f. Pee! PSK a te RE MR ne» 


‘ 
ee Ses Ee Be me 
‘ 1 ! i : 


t ee : 25 aS 3 = a 


F ' peg H 7 
—~ ‘ fa a nn es 


{ 
r 
! 


201 


‘entiation deieehene welibiens aeeienen Seeeinenammenatl 
{ t 


SESESAGK RE RS FEE 


a 


fel CIEL aEESESEEE 
Popes 


ig 
202 


| 
esate. 


e *- Shanes Pip : 
— + - - 
ae 3 i: Fa 
+ Be - 
oe Hee ae ee “—- on 


| i ee se i 2 t = 
| od i ae eae OE Sos ase: “ae BRE? Me: i WE eS EE FS ites] 
ee PEAS a ad eases Se ze ABER 5 sea Fe 
ait i i Rs : = 2) arse it 


‘ i 3 ! 

j A H 

; if 7 ; y t 
: i $ H A i 
tao $ ee i See ee if oe en a oe t 
' ; ’ ce | H 
4 | ty age Sy ats 

VS Aes bore ee pd eb be fee poe onde 


| Oe : : ‘ H 
i $ ‘ { i 
~  pe- nt et ee eee, 
0 a pe 


¢ t t 
i ; PE ea ' 
aoe oi ae ftp hip 
= i Ss GES IBLE SoA DORE sr Sis ai 
en ee ne Seer Greens ee + Soe 


get AF: H i 4 : ' ee H 
Ba SEE at Ss (a Spee — = ee ; -+ a re a t 
on ee wen ed 
: } ' ea licy 


a 
rubs eee Be 


come eee eee Se SET Spee eter! wrknwretranl Hamre Naseer Ketter = bere rs nore 


nA ee eer) Bema ere aes Scan (eee A ee Senter ee ee Ie 


_ abs Oe SFT 


- -_~ - aes ae een y wanna 


pone SL eel ene + a ee ne 
‘ + : 1 7 i 


eae Sean eee! 
a Gd es GS 


ers Sete) Le lirece! WESNa geen NL Lenrewine Som neet pew! 
ee ie ee ae 
‘ H 1 
eae et eee one enema i a a ed £ 


ee 


t : ee ET OR ee ee T 
mae I a te ei 1 + 


2 SEE fare ~-- ae i 1 SSeS oat 


peg 


4 | i age y ' eRe { nt ee ee cH, Ie 
i bad ; | : ; i ' : ; 
aoe a sages Rae ira Baas a aaa rR SEO cg ere Sis — a Seemann Seen? eee -- 
: i : ‘ . ! 4 / : : “ 
HME MAM METciis ass... 


H —+- a ne ae ae od ed 


abe owe 
? 


‘ : ‘ ' f 
i i : BS. 


Se ee mn pr ep tet ete ne geen a ef” at ee 
H ; ‘ : : ; : 


cc 
i { . ; : : : : : te ; i i j aus ; ; 

i 6 ae is wet bn eee ee eee a wre a a ee a has yess 
re she i q's a Z G ' : q s : t : 2 


ae eke Gee ee eee acs de Ee 
: : ; i ; : i 


2 a OE Ss Oe ele WES ee eee BEE eenet Gee Caine EME AN lash ep 
| a8 : ; j : : ! i ‘ : : : H i ‘we: ' : 
oe . ee : : ; ; : ; PP eee ye * 
See Ss aioe ae eae ean Geren wae ene neers mmr EN RT 
: : : { ! 
oe es ieee, Pree Fee) ey 
ts: ; i ‘ : : 
ee ¥ Bak eee anne Meret itr Meer eet lee OR aS 
em: mes 
= wenn = sete os — = si = fee none ree Rene ce et ee oe ee eee ee — 
; ; : i" : ’ . ' : H ' s 
re pe etn hee ce pene ln te tte ee ee eee pete oth ee 
} i ! i : ; ; ; 
Ss 
—- =; me eee ene. ~ 
or 
ae, Soret 
} ' 


eres | 


2 Ag eh ah ane fa Ay CS ble soc LO EC 
i 7 ee { 
207 : 


‘ : A t 4 zi s ae 
' j : : [vageu aes : re 
° ; : eS ee hee ee eee OPeey Ree aay Prete 
ee ee ee ee oe ; ‘a 
" ee : ; 
eae ee aiken ieee ee ep od 4 
4 es | gale feneeee as opt et ERE T; i ae oe! ' f : aS CUES ROT | 
pees eS ass wilco hoc : eS ee ee 
in oe Ee meee fearewrn tea Bk he se ; ie 


‘rele bee Tee (i Dw ew Ge: sie we Pies 


abe =o Swen ea od Gane See) es '< 


EO eer] ees ee oe EB Ny. ew gs piy he ae | BERR Dg! he t <0) anaes ! ; +2 
, ‘ } } 1 ant j ‘ ! ' } ! : : 

Bare ag terrae Ne ae bern eee = —4-— +--+ an wees oboe seen eee pte ca 
A SE ea + : Boon Ie! | i 3 eek eieos: & +8. = PEL, ides Sens 1 a, ! i Z e@ i 
r | : ; ‘ { } ‘ ! ; H ‘ : j ‘ H t 
sey iene Ga an! leakdaas eee +--+ <-—t—- on es mae eat BE BEDE Ge ae ee EOE Se a 2 a 33 7 
1 ieee ee el eee Cee ee ieee i i [sete og hh eee tas @ : 
: | ; : : i ' ; 


H i 
} : Hy i , i H H i cm: ‘ t cahy Seen } } ; 
‘ aad RE Seas, BER + jaca mason beeen san tel aed Set Toa Nn ponte na ey ee enn pn map a a ae ee a Soot tees Ta aie Fr a 
; i 3 | ! i ‘ Hy 


eee 


Se eS ume ers a ae ee eee is era ES sas RRR EGr Se 2 
OF Te Co LINE CORNY wages =f : ; — Vern —— . re Se sot = = ‘ = .. aan 
pep} be ee 
SUEDEREULMRGEMGae Gc@eiekt ee 
eral SbEL uni as Gn ec dien ein iemraeed eae ae a 


i ‘ 1 —¢ sl 
' 


a] he wed 
saat ad 
| 
i 


| 


1 
wep bee ss 


samme 


a7 r i 
AS cate 


| 
ry 
aaa 
| 
| 


‘ ' ‘ : 
7 ae = 
—}-——}— —~- + ---- Sapien waver 
ao | i £ H , = 
rn 


wap mae wes fa atten. Jef NE To ge? aR Sa nn 


— 


yh 


a ee ee 


sb --p- 


ee ae 
a Pisce. é 


! 
: i j ' t 
oe 
a poe 
; ee eee 


aga eae 
PEMaU SS MERE NURET ETE: ( 


Fe cae 


Roe ld ei a a 
59 i | : ae ; fate a rs 
etal ae 


; : i : ‘ 
re Sig: Sr Ceara Ta apa er wr ee = 
HCN GR 1 | Eee a a ees freee Wie: 


aps eeeesazs 
Seeneeerasoor 32 


ee Soiberscercsee: + 


et. 


Gs ny Pt PN" 
Pa 
ee aa 
GN SR 


if 
FH Ee VE EH tH 


fai cue 
SEGSEgEs CPeSEaD 


ee 
: =e i. oy sa 


eis : cope Lee oie ee meena : 
<r i 3 eee 
: : Sale: 3° 


a | 
bo a ee amie iat ve ee. tere sie anne es iia ae Se —— 
| 


2 ‘ i ‘ aie OV be : $ } f:--+- Je i a4 it es aes & i ee | oo ‘ 
Ene eS | “po sis + oa cee: vase om pepo SEeEs 2S BEE E | Ba Me? ae 
Oe cepa een ae ee Se Re Sear je dete 


SMEs gsi er atte 
py aes :. eS ee — + 
EpaR 


‘ “ : Tae + poe: ate =: oo 
al te = 3 + ss oe ae oe : 


- 1 
| 


i = Ste Er cat arom 


— 


hel pm sold aud tcl sasd Seam bs 


eT i 
iF be Pelee Se i}; : 
: ES 


af can ge ane i pebbbe reat 
wee ne ae enamuranee: rts SERSnseeeoee 
See RAV eit ua nies SoU eon Muy Was GUMEEE: ron Roe ata SARE 
NO FG AG SP hm 
To Ss He oe eM AO MNO TW STG HOB OT EE 


Ba 
212 1191-78 


anni 


